The purpose of this paper is to test for scope effects in contingent valuation using data from a telephone survey focusing on water quality improvements in the Albemarle and Pamlico Sounds in North Carolina. We find that the willingness to pay estimates are sensitive to the scope of the policy. Our scope effects are insensitive to sample selection, the treatment of Adon=t know@ responses, the parameterization of responses, econometric specification, and the specification of the variation function. These results suggest that the use of inexpensive survey methods may not be the cause of the failure to detect scope effects in some recent contingent valuation studies.
Introduction
There is currently much interest in measuring the benefits of environmental quality improvements for policy purposes. An ongoing controversy involves the use of the contingent valuation (CV) method to estimate the "lost interim passive use value@ for resources damaged by commercial activity. A great deal of the controversy surrounding the damages from the Exxon Valdez oil spill in Alaska is due to the use of CV for economic values in damages assessment and the large dollar amounts involved (see Carson, et al. 1994 ).
In order to more effectively deal with the valuation controversy, the National Oceanic and Atmospheric Administration (NOAA) assembled a panel of experts, which included two Nobel prize winning economists, who were charged with determining conditions under which a CVbased natural resource damage assessment would be reliable. The NOAA Panel made several recommendations for reliable damage assessment (Arrow, et al., 1993) , two of which are the use of in-person interviews and internal consistency tests, the preeminent being the Ascope" test. The issue of scope effects concerns whether the economic benefit measure behaves according to economic theory. Mitchell and Carson (1989) describe respondent insensitivity to scope as Apartwhole@ bias
Part-whole biases are major amenity misspecifications, and are also a result of the tendency of respondents to respond to public goods as global symbols without paying sufficient attention to the specific description offered in a CV survey. ... The dimensions of a good that are particularly prone to this misperception are its geographic distribution, its benefit composition, and the package of policies of which it is a part (pp.

250-51).
To avoid part-whole bias, researchers should manage to elicit willingness to pay (WTP) which increases with increases in the quantity or quality of the affected environmental resource.
Some recent empirical evidence on scope effects is negative.
1 For instance, Kahneman and Knetsch (1992) do not find scope effects when using open-ended WTP questions in a telephone survey. Fischhoff, et al., (1993) find a lack of scope effects for a river clean up in Pennsylvania using open-ended WTP questions in a telephone survey. Boyle, et al., (1994) , employed a mall-intercept survey and found that nonusers are insensitive to scope using open and closed-ended WTP when the quantity of the environmental resource is measured in the number of oiled birds. McFadden (1994) finds insensitivity to scope when the number of wilderness areas preserved is the quantity measure. This study employed a telephone survey and elicited both open and closed-ended WTP.
On the other hand, Loomis, Lockwood, and DeLacy (1993) find that closed-ended WTP is sensitive to scope in a mail survey utilizing visual aids to convey the magnitude of the resource change. Carson and Mitchell (1995) find that contingent valuations have significant scope effects with in-person survey data. Carson, et al. (1996) provide evidence that scope effects can be found when the lion=s share of NOAA Panel recommendations, including the use of in-person interviews, large sample sizes, and closed-ended WTP questions, are followed. Berrens, Ganderton and Silva (1996) employing telephone survey methods find that nonuse values are sensitive to scope. 2 The research which has found that WTP is insensitive to scope has been criticized for using relatively inexpensive, and therefore lower quality, survey methods, not using visual aids, and eliciting WTP with open-ended questions (Smith, 1992; Mitchell, 1993, 1995; Loomis, Lockwood, and DeLacy, 1993) . To many CV practitioners, the problems with mallintercept and telephone surveys are obvious. CV respondents, we hope, expend considerable resources when giving a well-thought out answer to the valuation question. During a mall shopping trip, respondents can be presented with information in a variety of media but their attention span might be short. Over the course of a telephone conversation, respondent attention span might be short and they can not be shown colorful maps or pictures.
In-person interviews are therefore considered the survey method of choice for CV (Mitchell and Carson, 1989) , especially for major policy decisions (Arrow, et al, 1993) ; however, they are quite expensive. Schuman (1995) discusses the benefits of mail and telephone surveys, including cost, and asserts that they still might be useful for CV, especially experimental treatments. Harrison and Lesley (1996) go further by estimating damages with student subjects, weighted to reflect a national sample, equal to the damage assessment in the Exxon Valdez survey . The damage assessment was obtained at a significantly lower cost. 3 In this paper, we conduct scope tests with a split-sample survey that elicits both use and nonuse values. WTP is elicited with single-bound and double-bound dichotomous choice questions. To examine whether inexpensive survey methods are a problem for the internal validity of the CV method we employ standard telephone survey methods with no photographs or other visual aids. Respondents are presented with short descriptions of the environmental resources, policy descriptions, payment rules and vehicle.
We first sketch the theory and describe the sample for our application: valuing water quality improvements in the Albemarle and Pamlico Sounds in North Carolina. We then present scope tests with a variety of econometric models. We begin with the estimation of simple singlebound logit models employing various sample selection rules to assess the sensitivity of the scope effects to item nonresponse. The nonparametric Turnbull WTP model is also estimated to assess whether the parametric assumption is a factor in the scope tests. Next, a variety of doublebounded WTP models are estimated with various econometric assumptions about the tails of the WTP distribution and functional form. Finally, we estimate single-bound variation functions and test the sensitivity of the scope effects to the choice of the independent variables in the models.
Economic Theory
Suppose survey respondents possess a utility function u ( x ,q ,z) i i where x i is the number of recreation trips to site i (i=1,2), q i is quality at recreation site i, and z is a composite commodity of all other goods. Recreation site 1 is the Albemarle Sound and site 2 is the Pamlico Sound. The expenditure function, e ( p ,q ,u) i i
, is obtained by minimizing expenditures, m = p x + z i i
, where m is income, p i is the price to site i and the price of z is constant, subject to the utility constraint.
Willingness to pay for an improvement in Pamlico Sound quality is
(1) p , p ,q ,q ,u) e( p , p ,q ,q ,u , into (1) yields the variation function, s(.) ( p , p ,q ,q ,q ,m) which is increasing in income, decreasing in own-price, either increasing or decreasing in crossprice, and increasing in quality (Whitehead, 1995 ( p , p ,q ,q ,u) -e( p , p ,q ,q ,u) where q * 1 > q 1 , and after substitution of the indirect utility function, the variation function is = s ( p , p ,q ,q ,q ,q ,m) The difference between willingness to pay for the A-P and P quality change is WTP AP -WTP P =)WTP and after simplification p , p ,q ,q ,u) -e( p , p ,q ,q ,u) estimation of (4) with a dummy variable for the Pamlico Sound assuming the vectors of coefficients of the variation functions are equal and (ii) by comparing WTP estimated by the splitsample variation functions allowing the coefficient vectors to be unequal.
The Survey
The data for this study is from a 1995 telephone survey conducted by the East Carolina University Survey Research Laboratory. The contingent market questions were revised from a previously conducted telephone survey which focused on the Pamlico Sound in 1993 (Whitehead, et al. 1996) . Revisions were made to the 1993 Pamlico Sounds CV questions based on empirical results with the 1993 data and then pretested with telephone subjects drawn from the same population. There are two versions of the telephone survey (see Appendix). Version P contained a contingent market for the Pamlico Sound and Version A-P contained a contingent market for the Albemarle and Pamlico Sounds. The difference in the two versions is the insertion of
AAlbemarle and@ before Pamlico and the plural to Sound(s) in all questions.
The 1995 survey used a random digit dialing sampling scheme with the sample purchased from a professional firm and the interviews were computer assisted and conducted by trained interviewers. Of the households that were contacted, 1077 respondents completed the survey for an overall response rate of 75%. The demographic profile of the sample is similar to that of Eastern North Carolina (Table 1) . Except for race, none of the demographic variables are different between the P and A-P versions of the survey. The A-P sample has a higher proportion of white respondents than the P sample (P 2 =3.94[1 df]). The county of residence of each respondent was recorded and distance to the Pamlico Sound was calculated. The TRAVCOST variable measures the own-price of a recreation trip and is the time and travel costs of a round trip to the Pamlico Sound. 4 The first group of questions in the contingent market elicited information about respondents= knowledge about, current and future recreation participation, and current and future recreation intensity on the Sound(s). Using chi-square tests on the frequencies of responses, there are no differences between the two survey versions on knowledge of water quality problems (KNOW), past (TRIPS1) and future (TRIPS2) outdoor recreation trips. The policy scenario was established next with a series of questions about respondents= concern (CONCERN) about water pollution, support (SUPPORT) for tougher laws, and perceived effectiveness (EFFECT) of these laws. These questions are designed to explain the pollution problem and the proposed policy and also to get respondents thinking about how much they value the policy. Using chi-square tests on the frequencies of responses, there are no differences between the two survey versions on concern about water quality problems, support for, and perceived effectiveness of the policy.
The next questions established the contingent market with contingent behavior questions, 
Double-Bound Discrete Choice Models
The double-bounded models have the effect of increasing the amount of available information on each of the respondent=s WTP. To allow for differences in model specification, eight separate double-bounded models were estimated on each of the four samples in Table 2 .
Four models were chosen to conform to the theoretically consistent bounds on willingness to pay suggested by Hanemann and Kanninen (1996) and Haab and McConnell (1997) . The Apinched logit@ (Ready and Hu, 1996) and the Beta distribution models both restrict willingness to pay to fall between zero and an upper bound. Common sense suggests that the upper bound of WTP should be no greater than income, and thus the pinched logit and the Beta were each estimated with willingness to pay restricted to fall in the zero to income interval. In addition, the pinched logit and the Beta models allow for the estimation of an upper bound. Versions of the pinched logit and Beta with estimated upper bounds are included below. Two other double-bounded models common to the CV literature were estimated: the Weibull and the log-normal. These models restrict willingness to pay to be nonnegative, but are unrestricted from above.
Indifference versions of the pinched logit, Beta, Weibull, and log-normal models are also estimated. A model of indifference modifies the estimated distribution of willingness to pay to allow for a probability mass at zero (Haab, 1996; Hanemann and Kristrom, 1996) . Table 3 reports the difference in mean WTP for the A-P version of the questionnaire versus the Pamlico only version for the eight estimated double-bounded models. These are all combined sample models with a dummy variable for questionnaire version. The pinched logit and Beta models with indifference are not reported because the models were indistinguishable from the models without indifference. For the standard pinched logit, Beta, Weibull, and log-normal models, Table 3 reports the t-statistic on the parameter associated with the dummy variable for the estimated model. Since the Weibull and log-normal models with indifference require inequality restrictions on the indifference parameter, standard hypothesis tests are not applicable.
Instead, Table 3 reports the upper bound on a 95% confidence interval around the parameter associated with the Pamlico version dummy variable. As long as the upper bound is negative, the parameter is significantly less than zero.
Twenty-nine of the 32 cases reported in Table 3 show statistically significant WTP differences between the Albemarle-Pamlico and the Pamlico version of the CV question. The
Beta bound by income models which show statistically insignificant scope effects are poor model specifications. The estimated bound Beta model estimates the upper WTP bounds to be $1,320, $1,200, $1,770, and $1,440. All are well below sample mean income, implying that the models which use income as an upper bound spread the distribution of willingness to pay over too wide a range. Therefore, using income as an upper bound is inconsistent with the data.
The unbounded Weibull and unbounded log-normal models both provide larger estimated scope effects than their counterparts with indifference which is either evidence of indifference or model misspecification (Haab, 1997) . The Weibull and log-normal tend to overestimate mean willingness to pay in the presence of indifference, but the indifference models tend to overestimate the probability of indifference in the presence of model misspecification. The Weibull with indifference estimates the probability of indifference at .27, .26, .14, and .15 and the log-normal with indifference estimates it at .37, .37, .25, and .27 for each of the samples. The treatment of the DKs has little or no influence on the probability of indifference and dropping flagged respondents lowers the probability of indifference implying that flagged respondents are more likely to be indifferent. The difference between the probability of indifference across models is likely due to model misspecification, but the models with indifference do a substantially better job of estimating mean WTP than do the models without indifference. The two models with indifference, and the two models with estimated upper bounds estimate similar values for the scope effects and all scope effects are significant. The lack of an upper bound on the indifference models appears to have little impact on the scope estimates, since they are similar to those provided by the two models with estimated bounds.
Specification Effects
Three single-bound variation function models are presented in Table 4 . For this analysis we drop flagged units, DKs, and item nonresponses (n=549). The first model includes only utility-theoretic variables, INCOME and TRAVCOST. The variation function results are internally consistent with economic theory with a positive income effect indicating that water quality is a normal good and a negative travel cost effect indicating that about 1.27 more trips per respondent would be taken with the quality improvement (see Whitehead, 1995 
A Summary of the Models
To summarize the results based on various models we conduct regression analysis to examine the scope effects. First, the existence of scope effects is examined. Two levels of (Table 5) .
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Two models of WTP differences are reported. One includes only the data selection criteria as the explanatory variables. The other uses both the data control criteria and distributional assumptions. The first WTP difference regression shows that use of the single bound models lead to significantly higher WTP differences between the versions. However, the second WTP difference regression, including distributional assumptions as the regressors, presents rather different results. The WTP difference is smaller when the pooled models are estimated.
Excluding data with Adon=t know@ answers to the valuation questions or excluding data with missing attitude responses lowers the difference between WTP AP and WTP P . The most intriguing result in this model is that the WTP difference predicted by the single-bound CV model is now smaller than the difference predicted by the double-bound models, which is the opposite of the result in the first model. The single-bound models do not predict higher WTP differences once the distributional assumptions are taken into account. The assumed distributions with a lower bound, such as log-normal, Weibull, and Beta distributions, tend to predicted smaller WTP differences.
Conclusions
Using a variety of models we find that CV results are sensitive to the scope of the policy.
Our scope effects, in general, are not sensitive to sample selection or the treatment of Adon=t know@ responses. Also, our results are not sensitive to the parameterization of responses, econometric specification or functional form, or the specification of the variation function.
Further, the scope effects in the WTP data are generally the only potential dependent variable which is sensitive to scope. Respondents do not report additional knowledge about the resources, concern about quality problems, support for the policy, perceived effectiveness about the policy, or additional recreation trips for the Albemarle-Pamlico Sounds relative to the Pamlico Sound.
These results, obtained with telephone survey data, suggests that the use of telephone surveys which precludes presentation of visual aids to assist respondents in conceptualizing the different goods, may not be the cause of the failure to detect scope effects in some recent CV studies.
While these results are kind to the CV method, this study is limited in at least a couple of (1996) . This test would require that, for example, the WTP for Albemarle Sound quality plus the WTP for Pamlico Sound quality equal the WTP for Albemarle-Pamlico Sounds quality. Each of these WTP estimates would be elicited in separate surveys. While a finding of Aadding-up@ would be interesting, a lack of Aadding-up@ effects would not condemn the CV method since the quality of the Albemarle and Pamlico Sounds are likely good substitutes making it likely that individually valued goods would add up to be greater than both goods valued at the same time.
If the inexpensive survey method is not the root cause of a lack of sensitivity to scope found in several studies, the penultimate question becomes: what distinguishes between surveys that will elicit responses that are sensitive to scope and those that won=t? Information about substitutes or quality, the type of environmental resource being valued, or the lack of familiarity with the good for nonusers may be issues to be explored in further CV research. a Absolute value of t-ratio in parentheses. ***Indicates significance at the 0.01 level.
Appendix (not for publication)
Data Management
The data for this study is from a 1995 telephone survey conducted by the East Carolina University Survey Research Laboratory. The survey used a random digit dialing sampling scheme. The sample was purchased from Survey Sampling, Inc. and interviews were computer assisted. Of the households that were contacted, 1077 respondents provided data for an overall response rate of 75%.
The demographic profile of the sample is similar to that of Eastern North Carolina. The sample is 43% male, 54% married, 65% white, and 47% are employed full-time. The median age of the sample is 42 and the median education level is 13 years. Household income was elicited in categories. Twelve percent of households earned less than $10,000 and between $10,001 and $15,000, 11% of households earned between $15,001 and $20,000, 14% of households earned between $20,001 and $25,000, 10% earned between $25,001 and $30,000, 24% earned between $30,001 and $50,000, 12% earned between $50,001 and $75,000 and 5% earned above $75,001.
With income levels coded at the midpoints of the income ranges (the upper range was coded as $85,000) the mean and median household income is $31,550 and $27,500. Except for race, none of the demographic variables are different between the P and A-P versions of the survey. The A-P sample has more white respondents than the P sample (P 2 =3.94[1 df]).
The TRAVCOST variable was constructed as follows. For respondents living west of the Pamlico River, the distance was calculated as the distance from the respondent=s county population center to Washington, NC on the Pamlico River. If the respondent lived North or South of the Pamlico River, the distance was calculated as distance from the county population center to the nearest boat ramp on the Sound. Distances were calculated using the Automap software package. The travel cost used is $.20 per mile, average miles per hour is 50, and the opportunity cost of travel time is valued at the wage rate (wage=INCOME/2080). We assume that all trips are day trips so the cost of on-site time is zero.
There are two main versions of the telephone survey. Version 1 contained a contingent market for the Pamlico Sound and Version 2 contained a contingent market for the Albemarle and Pamlico Sounds. The main difference in the two versions is the insertion of AAlbemarle and@ before Pamlico in all questions and the addition of the plural to Sound(s). There are four types of questions in the contingent market.
Revealed Behavior
The first group of questions elicited information about respondents= knowledge about and recreation participation and intensity on the Sound(s). The Pamlico Sound version began with: ANow I would like you to think about the Pamlico Sound, which is one of the large bodies of water in Eastern North Carolina near the Outer Banks. The Pungo, Tar-Pamlico, and Neuse Rivers flow into the Pamlico Sound. In general, how much do you know about the resources, uses, and problems of the Pamlico Sound? Would you say a lot (7% for both versions), some (15%), a little (32%), or nothing (42%)?@ The A-P version differed only in that respondents were asked to think about the A . . . Albemarle and Pamlico Sounds, which are the large bodies of water in Eastern North Carolina near the Outer Banks. The Roanoke, Chowan, Perquimans, Pasquotank, and Alligator Rivers flow into the Albemarle Sound and the Pungo, Tar-Pamlico, and Neuse Rivers flow into the Pamlico Sound.@ Using chi-square tests on the frequencies of responses, there are no differences between the two survey versions on knowledge of water quality problems. Ordered logit regression analysis is also performed to assess the determinants of knowledge and to test for differences between the two survey versions holding demographic variables constant. Respondent knowledge is higher for the Pamlico Sound version of the survey (p=.099). Respondents are likely to know more about water quality problems in the Sounds as education increases and if the respondent is a white male.
Past and future outdoor recreation participation was next elicited with the question: ANow I would like to ask you about any outdoor recreational activities you may have done on the Pamlico Sound. By recreational activities, I mean fishing, hunting, swimming, boating, skiing, windsurfing, birdwatching, camping, and so on. Did you participate in any recreational activities on or near the Pamlico Sound during the past 12 months?@ Respondents who did participate (20%) were then asked AAbout how many trips did you take during the past 12 months?@ and AAbout how many trips do you think you will take during the next 12 months?@ Of those who participate, the average number of trips last year is 10 and 12 for next year. Respondents who did not participate were asked ADo you plan to participate in any recreational activities on or near the Pamlico Sound during the next 12 months?@ and AAbout how many trips do you think you will take during the next 12 months?@ Of those responding yes (n=49), the average number of trips is 3. Respondents in the Pamlico Sound version were asked about any other trips they took: AOther than at the Pamlico Sound, did you participate in any outdoor recreational activities during the past 12 months?@ and AWhere did you go for these trips?@ Only 4% went to the Albemarle Sound while 59% went to the ocean/beach, 14% went to the mountains, 14% went to lakes, 13% went to rivers, and 18% went to other places. These numbers sum to greater than 100% due to multiple answers.
In the A-P version of the survey, if respondents had participated in recreation they were asked about current and future trips with the question AWhere did you go for these trips, the Albemarle Sound (27%), the Pamlico Sound (41%), or both (32%)?@ Respondents who did participate (20%) were then asked AAbout how many trips did you take during the past 12 months?@ and AAbout how many trips do you think you will take during the next 12 months?@ Of those who participate, the average number of trips last year is 13 and 17 for next year. All respondents were asked: AOther than at the Albemarle and Pamlico Sounds, did you participate in any outdoor recreational activities during the past 12 months?@ (53% responded Ayes@). Due to space limitations, only those respondents who had not participated in recreation on the A-P Sounds were asked where these trips took place (n=400), only 2% went to the Albemarle Sound, 64% went to the ocean/beach, 2% went to the mountains, 10% went to lakes, 9% went to rivers, and 14% went to other places. Respondents who did not participate were then asked ADo you plan to participate in any recreational activities on or near the Pamlico Sound during the next 12 months?@ and AAbout how many trips do you think you will take during the next 12 months?@ Of those responding yes (n=53), the average number of trips is 2.5. Using chi-square tests on the frequencies of responses, there are no differences between the two survey versions on recreation participation based on past or future trips.
Perceptions About the Policy Scenario
The policy scenario was established next with a series of questions about respondents= concern about water pollution, support for tougher laws, and perceived effectiveness of these laws. These questions are designed to explain the pollution problem and the proposed policy and also to get respondents thinking about how much they value the policy. Again, for the A-P Version AAlbemarle and Pamlico Sounds@ was substituted for APamlico Sound.@ The pollution problem was described with the question: ASince 1981, fish catches have declined by over sixty percent and pollution has closed about twenty-five percent of the shellfish beds in the Pamlico Sound. How concerned are you about water pollution and damage to fish and wildlife habitat in the Pamlico Sound? Are you very concerned (46% for both versions), concerned (39%), slightly concerned (10%), or not concerned (5%)?@ Using chi-square tests on the frequencies of responses, there are no differences between the two survey versions on concern about water quality problems. In the ordered logit regression analysis the survey version has no effect on concern about water quality problems. Respondents who have higher education levels and who are younger are more likely to express concern.
The proposed environmental policy was described as: AChemicals, livestock waste, and soil erosion from farming can cause water pollution. Some commercial fishing practices, such as trawling and mechanical harvesting, can damage fish and wildlife habitat. Tougher laws that would require farmers to control pollution and that would restrict some fishing practices have been proposed for the Pamlico Sound. Do you strongly support (28% for both versions), support (62%), oppose (8%), or strongly oppose (2%) tougher pollution control laws?@ The proposed change in water quality is a Arestoration@ of water quality and fish and wildlife habitat in the Sounds: AThe goal of these laws would be to restore water quality and fish and wildlife habitat to the 1981 levels in the Pamlico Sound. How effective do you think these laws would be? Do you think they would be very effective (15% for both versions), somewhat effective (60%), slightly ineffective (20%), or not effective (6%)?@ Using chi-square tests on the frequencies of responses, there are no differences between the two survey versions on support for or perceived effectiveness of the policy. The ordered logit analysis also finds that the survey version has no effect on support for the proposed policy or perceived effectiveness. Respondents who have higher education levels, who are older, and are married are more likely to support the proposed policy. Respondents who are female, unmarried, and non-white are more likely to perceive the proposed policy to be effective.
Contingent Behavior
The next question elicited information about contingent recreation behavior with improved quality. Respondents were asked: AAfter enforcement of the tougher pollution control laws do you think that you would participate in any recreational activities on or near the (Albemarle and) Pamlico Sound(s) during the next 12 months?@ If they answered Ayes@ (42% for Pamlico and 44% for A-P versions) they were then asked AAbout how many trips do you think you would take during the next 12 months?@ The average number of trips was 6.6 and 8.5 for the Pamlico and A-P Versions. If they answered Ano@ they were asked why: AWhat is the main reason why you won't participate in any recreational activities?@ with Anot enough income@ (2%), Atoo far to travel@ (17%), Aother places are better@ (26%), Adon=t like recreation@(7%), Alaws not effective@ (n=1) and Awater not clean enough@(1%) as possible answers while 47% gave some other reason. Using chisquare tests on the frequencies of responses, there are no differences between the two survey versions on or recreation participation based future trips with current quality and future trips with improved quality.
Contingent Valuation
The next series of questions established the contingent market with double bounded dichotomous choice questions and reasons for the CV answers. The payment obligation and payment vehicle were established with the following statement directly preceding the initial dichotomous choice question: AState government would need more tax money to enforce these tougher pollution control laws. Tougher pollution control laws would also mean higher consumer prices. It would cost you and your household about $PT1, each year, in higher prices and taxes. Remember, the goal would be to restore water quality and fish and wildlife habitat to 1981 levels in the Pamlico Sound only, other water bodies and wildlife habitat areas would not be affected. Would you be willing to pay $PT1, each year out of your own household budget, in higher prices and taxes?@ The price and tax amounts, $[PT], were randomly selected from four amounts: 100, 200, 300, 400. If respondents answered Ayes@ (Ano@ or Adon=t know@) they were then asked the follow-up: AWould you be willing to pay $PT2 (PT2 is equal to [2 x PT1] if first answer was Ayes@ and [.5 x PT1] if Ano@) each year?@ Thirty-one percent of respondents answered Ayes@ to the initial question and 21% answered Ayes@ to the second question. Sixty percent of respondents answered Ano@ to the initial question and 67% answered Ano@ to the second question. Nine percent of respondents answered Adon=t know@ to the initial question and 12% answered Adon=t know@ to the second question.
If respondents answered either the initial or follow-up value elicitation question with a Ayes,@ the reasons for this value were probed with an open-ended question for which respondents could give as many reasons as they wanted. The initial answers given (n=344) were Afor better recreation@ (4%), Afor future generations@ (12%), Afor friends and family@ (2%), Afor fish and wildlife@ (29%), Ait=s the right thing to do (4%), Ait sounds like a good cause (8%),@ AI want a clean environment@ (24%), or some other reason (8%). Respondents who gave as their initial answer reasons indicating that they were paying for moral satisfaction or warm glow (Ait is the right thing to do@, Ait sounds like a good cause@) were flagged as outliers. The answer AI want a clean environment@ was also considered for flagging since it might indicate perceived payment for the environment in general and not for specific improvements in the A-P Sounds. These responses were not flagged after consideration of other reasons given for payment and respondent characteristics suggested that they did value specific improvements (i.e., they participate in recreation on the Pamlico Sound).
If the answers to both of the valuation questions were Ano@ the respondents then were asked: AWhat is the most important reason why you would not be willing to pay?@ Answers given (n=642) include Acost is too high@ (10%), Apolluters should pay@ (5%), AI don=t trust government@ (5%), AI=m already paying enough in taxes= (26%), Athe environment is clean enough@ (2%), AI don=t like hypothetical questions@ (n=1), AI don=t have enough income@ (10%), AI don=t think the laws will be effective@ (13%), Aother areas are clean enough@ (7%), or some other reason (15%). Most of the responses suggested that reasons related to high cost, budget constraints, or a lack of value for the improvement were the primary reasons for not being willing to pay. If respondents indicated that they rejected the payment vehicle or rule (Apolluters should pay,@ AI don=t trust government@) or the contingent market (AI don=t like hypothetical questions,@ I don=t think the laws will be effective@) were considered protest responses and flagged. The answer AI=m already paying enough in taxes@ was also considered for flagging since it might indicate rejection of the payment vehicle. An alternative interpretation is that these respondents could not afford to pay higher taxes so they were not flagged.
If the answers to both of the valuation questions were Adon=t know@ the respondents then were asked: AWhat is the most important reason why you would not be willing to pay?@ Answers given (n=78) include Acost is too high@ (32%), Apolluters should pay@ (3%), AI don=t trust government@ (6%), AI=m already paying enough in taxes= (15%), AI don=t have enough income@ (6%), AI don=t think the laws will be effective@ (n=1), Aother areas are clean enough@ (5%), or some other reason (19%). Protest responses were again flagged. Overall, 17% of respondents who answered at least Adon=t know@ were flagged as protests or outliers for various reasons.
Pamlico Sound Contingent Market Questions
Q1
Now I would like you to think about the Pamlico Sound, which is one of the large bodies of water in Eastern North Carolina near the Outer Banks. that all trips are day trips so the cost of on-site time is zero. Other versions of this model using different prices were attempted. Models which included an Albemarle Sound travel cost and a combined Albemarle-Pamlico travel cost yielded insignificant coefficient estimates. The former result is due to multicollinearity in the prices and the latter due to, we think, the lack of recreation activity on the Albemarle Sound.
5.
These amounts were chosen based on the results of Whitehead, et al. (1996) and the pretest.
6. See the Appendix for discussion of identification of outliers and protests.
7.
The results were found using the LIMDEP econometric software (Greene, 1995) and are available upon request from the authors. None of the CV results are affected by the lack of randomization on the race variable. This was tested by including race as an independent variable, interacting the Pamlico Sound dummy variable with race, or weighting the data based on race.
8.
The distribution-free Turnbull estimator, allows for the estimation of a nonnegative lower bound on willingness to pay by splitting the sample into characteristically identical subsamples (Carson et al., 1992) . Splitting the sample according to the version of the questionnaire provides for the scope test. Haab and McConnell (1997) show closed form solutions for the Turnbull willingness to pay estimates, and the associated standard error. Note that the lower bound on WTP is distributed normally since it is a linear function of maximum likelihood parameters. Also, the magnitude of the scope effect is not directly comparable to the magnitude of the scope effect
